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1 2 £cf 4 ^©la-a-ti: (|g$go o 6 s&mi^) > &SV^£C 1 2 tSF 4 il 
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sici 4 tNF 3 &ja vat, mum i <nmt* y * ;im tmm 
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iff m*m&m iz ^nm * m a l t , v - * ir« * it » f u >r > & s 

[0 0 13] 

*»wic«fcti«, v-hmmmizmisTmfozyzjimtfmj&znz. mt 

<, fro, N f t ^ ;i/ii^f - b i W h5>yx^tPf^ ^;i/,ii>f - h 

m^mm h^yv^zt. -zmumnmogi & fr & y & s < t ^ & . t^ot, 
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#CtC *!§^©IIJ6©^JCoVATgI®S:#^LT^^^S 0 
[0 0 15] 

o o *mj£mzm'?mmmx*&z> 0 ioooit cMosicm 

ilt'feot, Nf t ^Mi^f - hSM* h 7 > ^ (NMOSFET) 
lOOAt, Pf ^*Mfi*y- (PMOSFET) 1 

0 0 B £ Z^tio NMOSFET1 OOAfiitFPMOSFETl 0 0 B S 

01 (Silicon On Insulator) ^fa 1 {C7£fi££ tlT V\£„ SOI SsffiL 1 It. 
&«1 c_tfC. g&Jijff (BHfcS/U 1 bfei^iftill afr«Jf£*lT 
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LT, NMOSFET1 OOASitFPMOSFETl OOBIt ^tl^tl 
SO IS«1©*/'J3>JJ1 atC^S4xfe3R : ?-^il^2 0 {C <fc o T«5CWtC 

[0017] 

#MOSFET100A^3J:tFl00Bll i/'Jn>H a±IC, 4*- Mfili 

^©TgJStCfcV^tt, a #>#;i/££&b c c- 

Ta (body centered cub ic-Ta) i: IBISES Z £ %$>Z> 0 4 s - hffinM 

2 ©SCTfc ti^ -v * ;i/fIJgc 7 , ^ -r * 7 co MSStc V - *fe»Ku 

[0018] 

fit, NMOSFET 1 0 0 A &C 33 t^Ttt, ^I8a, 8b«NM(C. 
PMOS FET 1 0 0 B-e&> ^M^Jf 8 a, 8 b it PMlZBf&Z tlT V^5. ^ 
i#!8a, 8 b(Z)_hg|HCW:> ^'Jt>f Kf 10 a, 1 0 b #-£ft-?*l3IMftS tl 

[0019] 

ftlc, *^tt(0)IMli:ft«^igIi o o ocom^miz^^x. M2~m 

[0 0 2 0] 

(a) £f*£«i c_t(c, (ifl;i"J3>I) l bfe«kUt<S«S©PS 

i/'Jn>ll a#at«3*ifcSO HIl £3ifit-<rSo PS^'J3>H a tt, 
fc£:*.t*, f$50nm, JtigJfil 4-2 6 Q • c mT% (100) (DWIStiL* 

IS^^IBUKJSc 2 0 tt, ST I (Shallow Trench Isolation) &&£ICJ: 

[0 0 2 1 ] 
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(b) ov>t% S3 izm-t^oiz. mmitm. cvD^ific^v, ^-h,^ 

I2ai:lt(t ^-fb^U=3>, Mfb^U n>£J:t>*^fb^y n>V^*lfr© 
[0 0 2 2] 

tt>kj££&^tBtf>#>#;i/Ji5 a, fci^»^I6am «Kt«. 
[0 0 2 3] 

mt9y9JlM4 a tt, #«tt^<fctJPO^^ffi#tt3&^(©j^S:#J«i"S^» T 
aN x t?^S4l«, Mtfc ©ffijSJfc (x) #0. 2 5 — 1. Ot'fe^i 

[0 0 2 4] 

£tc. ^*;yi6ali, TaN X ' TaSi x N y^ TiN x' TiA1 x 

u) iz#mz.m*mt* y 9 & ( t a n x ) jwsuvx. xmrnommizis^T 

tt> *rW7M6 a £ IT, ^fb# > # ;i/Jf SrJgV^T V^„ ^<fb 9 > * ;i/Jg 6 a 
tt, hSi0i«yf>yft©^nt7T?^>*M 5 a ©gfcfb&B&^-v y 

[0 0 2 5] 

*£v^-fey >£fflv^r £{C£ y. T*S£>^- h*feiiUi2 afc&tflcS/y ny 
;i/^-&-£*£z:£#nrtgi:&So "Tfcfc^ r^^xoSf-fgiio. i88 

T, 7;bJ>0l^i(j:3 9. 9 5T'fe'J, y ><Z)M^*li 1 3 1 . 3 T*& 

y, >&y;b=f>cjt^TM^*#;*:£^= 3r-fey>&, r;i/ 
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$>&^ytc<v\i:v>;*.$. l^ot« *-fe7 >&7 )i3y fcifc^, tf- bmm 
[0 0 2 6] 

ttfe+ffiO) # y Z JVM 5 a#, lf^>^;H4 allC^I^CJcoTAr 
[0 0 2 7] 

tf^fl: # > # ;i/JS 6 a li, <b£ti&z h&<. ^Miftic^^ti^r £: 

t!)W^lv> 0 ^(D^^-e, mz±M,izz 7kft<Dttm>pmmm^<z>wnt 

[0 0 2 8] 

^SflStC J: y , gffc # > # 4a, # > # ;i/JS 5afeJ: tfgfl: # y # )VM 6 a 
[0 0 2 9] 
[0 0 3 0] 

£1% 1 ©P§B©Xy^>^i: LT, NF 3 t7^tD*-3K> (CF 4 *fc 
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&c 2 f 6 ) £.*<$tt#x*m^x&i&&J*y*y*y#'Zft-5o x-v + ytf 

3kft(D-W£l>X. NF 3 tCF 4 £<D%tM (seem) ©it (CF 4 /NF 3 
) #7 0/3 0. ffi#4 mTorr, 0°C. 19 1 mW/ c 

m 2 fcggffl Zltf) £: > # ;b©x y =f- y >f V- V 1 0 0 n 

ilt'fes. z:© 1 mp§Stf>:ny^>yr\ ^ft# >#;i/Ji 6 a *y$)im 

5a<Z)*3P# (f§CD7 0-8 0%lS) £ £ X y ^ > ^ £<> 31 <Z> <fc ? (C # > 
[0 0 3 1 ] 

oVM5\ 2mmB<D^V*y!f£ IT, SiCl 4 ^NF 3 t^tf^5:l 
^T^Jfrffi-f *->x-/^>^§:fT3 0 r©2©pga©x^^>^T?ti, SiCl 
4 F 3 h (D-^- It (CM-T -5 N F 3 <Z>$fcS (seem) ©it (N F g / (S i C 
1 4 + N F 3 ) ) It. ffil<ttl~3 0l ±»Jffil<tt5~2 5%-eft6 

y&#e>, #sji<2>«£M&£ wits suciitsii: 

[0 0 3 2] 

X9f>^ff©-Wt UT, S i C 1 4 UN F 3 i:©?|^WSNF 
3 (Dffimittf 1 5 %, J±ij9mTorr, iM!5 0°C, RF;U7X12 7 
mW/cm 2 ^MT^S„ ZL(Z) t g(D $ y $ JV(D^- v * > 9 V- Mi, 4 On 

[0 0 3 3] 

2|SPiS(Z)x^5 : ->^T^i, $y*JVM 5 a & «fc tfgfb # > # ;i/Jg 4 a SrStt 

fcswis&fiiaicxy^:/^'^*. z:*Ui, £ATa>£o&m&iz£z>£mw 

$*l£ 0 N F 3 ;J3J:tf/£fetiS i C 1 4 fC*3fei"SiSJS^fi)c®*«l»««<7>fi!lS 

ltambu mnm<Dwm*m&&z^\,z&&mmzx.y ?-y & z ttfxz 

z> 0 nf 3 (1 *>*;worr5Se£®IK#1£#^fc<» Za&Miffix*) 
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&V>T?, xy^>^f^fxS:3E3SL*ft»JS 2 a & A# - n > -5 Zl £ IZ J: y , 
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(d) oVAT% HI 5 iZjjk-t i e> tC, y-hti3^Y^^i:bT, NMOSF 
ETlCteiifcilt-f >>f PMOS F ETiZtefcVmJ *y£t=. 

\%^7 v itfrijm^ * y 1 0 2 0 cm~ 3 j^Jh<z>asic&£ &?iz4*y& 

A-T^o NMOSFETfej:tFPMOSFET^«tlJI5:Mt5^{Ctt, i£ 
*tt©^3tt*-f K-:73*ifc^ «te>lc, us;* hjgfc£© ^*?« (Hat 

5 0°C(Z)<£MT — £IC J: y. tjl/777>f>T'^tll8a, 8 b 

[0 0 3 8] 

#ClC, CVD (Chemical Vapor Deposition) ^fbi/ U =1 >M 4* 
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[0 0 3 9] 

»!8a, 8 bCg^iC^^^^i/'Jt^ FH 0 a, lOb&MfS. 

«5:l&i?U t;V777>f >T*^y-tr-f KJfl 0 a, lObSMtS. 
[0 0 4 0] 

(e) Z.V>m*. mSKm-t £?{C, If ©CMO S ^Dt^SitaSlH 

1 0 0 0 S^t5it«f"e§5. 
[0 0 4 1 ] 

[0 0 4 2] 

*>#;\sm*:x.v^y7-?Z>V&l^ SiCl 4 ^NF 3 fcSr^tf^^&Mv^S 
^Sff^Mfxvf >^t5it^§5. SiCl 4 ^NF 3 h§: 
C 2 F 6 ) £&^fr#;*&Mv>Txy^;y^£^e>3£:lCj:»J, 
[0 0 4 3] 

t7'l*^-4. 6 1eVi:I«)tHKlT^5, ^O^, MOS^rl'^i/ 
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[0 0 4 4] 
[0 0 4 5] 

(NF 3 +SiCl 4 ) {C^f-T^N F 3 <Z>8fcfiJt£, «ft$/U 
[0 0 4 6] 

fcm&jX-y^V + yy&gimZ. J£^9mTorr, IMfSOt, RF 

;UTX5 5mW/cm 2 T^ofe. £ -y->^;W£, U H>«t±fC 3 n 

m©^$ zm^zmitisv ^ymzfritrntisv nymzmf&i,, s^tc, */\° 

>^{Ciot3 0 nm<DmZ Z^^t £^fb # > # ;i/JS £ 1 0 0 nm©f$^t 

&#:>i>AZ#i&^*B©# ytJim&mmvTmtco wnt*/v ^ymit. iooo°c 

(Dmmfc-e&f&hfc. mikisv ^ymi$> yy^-r tyjv^yjtsxto) 
«i:Sft5Mg^7X7CVDi:iotMbfc. 

[0 0 4 7] 

12 7^^ m&iSX (NF 3 +SiCl 4 ) fCM-T^N F 3 (7)^4i:b*U ~3 
0%, £ t>#* L<&5~2 5%©££{C, ^Mc^^#*it##£*l£^£# 

[0 0 4 8] 

(2) mmmt b c c -#>#;^<z>»uttf)i»e& 

12 8 B17 JC^-rHWJ^M^^ R F T^©x«;^>^#-eH«©ll 
NF 3 + SiCl 4 ) tC*f"f5N F 3 <Z)8fcSJfc£, (ilt^'J 3>J fdi 
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[0 0 4 9] 

Rm^^y^V^y^(D^mt, jBETjgmTorr, SSSS5 0t, RF 
;H7^12 7mW/cm 2 t^5. £ fc, ifV "^Wi, U 3 >S«±»C*& 3 

A°y#{CcfcoT 10 0 nm(DJi:$ b c c-*>^MSMbt#fe. 

[0 0 5 0] 

0 8^?), ffi^jtf^. (NF 3 + SiCl 4 ) K^&NF 3 0>Sfc*Jfc#l~3 
0%, J:»J»*L<tt5~2 5%(Z)i:^lC, ^SHCi^jStfUttf^ £ *l<5 Zl £ # 
#(C #F£LV%3g#Ufc. m tfB 8 IC^-TMT 5 OJgJLt £ -5 

mitisv^ym&m&iziz, 5-2 5%^«fcy^*LVN 0 ^>un^i 
~3o%«i<, £ £fc#£ l^mul Mx.ti0 8 tc^-r it- 1 0 o&± 

[0 0 5 1] 

(3) mB®£mfc*y*j\s}i<Dmw£<Dm& 

09H Xy^>^7?MV>e>4lSa^^ (NF 3 + SiCl 4 ) fC*fi}-£N 

f 3 (Dffim&t.. mm® mikyv^y$.&&mkyv^y) £.mit*y*>i£ 

lZtt-?Z>mit*y*JV(Dm${it$:7jkL, f^bt^f7*7 7(±, mtisV^iyK 
M?Z>mt*y*»(DmiRikZ7*? 0 

[0 0 5 2] 

Kfa'&.A^yx.V^y 7<»3k®-\%. JE7J9mTorr, SMS5 0TC, RF 
/H7Xl2 7niW/cm 2 -efe^. £ fc, */'j3>I«±IC3n 



1 4 



£BsE# 2003-3047068 



#2003-130757 



y #{CJ:oT 1 0 0 n m®J|$ >^ ;H WLtifc Mitt/ 

[0 0 5 3] 

H9^e>, ^-^^X (NF 3 + SiCl 4 ) lC*fi*SNF 3<©8E4jt*«l—3 
0%, <fc»;#*L<tt5~2 5%©il#{C, ftftK.lS^miRittfftbtl&Z.Z.ifi 

IftftS/U n 5~2 5%j^«k U^. aftJ/'j3>I 

~3 0»«ii<, $ bizftt. h^mntt. MfLitma K^-tWe 5 ojg*_h& 

#^-T^h, 5~2 5%#$9 : * LV*. 
[0 0 5 4] 
(4) S EMtC <E>M3g 
JKT^^tCJioT^Stlfe-y-^^l/SrMV^T, S i C 1 4 i:N F 3 

iCl 4 ^NF 3 £<Bffi-&#;UCjtfr5NF gOiiftfiJttfl 0%. JEij9mTo 
r r. S4KS;g5 0°C, 1 2 7 mW/ c m 2 L fc„ rtf>£# 

ffl^>^;KDx«yf>^>- Mi, 4 0nm/MIt*5. -£<B*£J|l#e>*lfc 
tV^^^^SSS^Stti (SEM) £,fcoT#e>*lfc¥JI£E!l OtCasLfc 

o 

[0 0 5 5] 

Sio^?), *HJfeM{cj:ti^> g-ffc* >#;i/Jg- b c c - # y # )im-^<k 

# y Z KMommfctfmZmW. (8 9° ) (0flIIS:ft5«l:^K:iyf>^*l 
T^SifctfflSSgStifc. fcfc, 01 oicj^fljT-W:, «JS#:<E>^-f ^/X^- 
[0 0 5 6] 
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. &it9y*frm (IKi? 3 0 nm) , be c -#>#;i/Jf (&J¥ 1 0 0 n m) , 
[0 0 5 7] 

(5) ^v^y^nmmm<Dmm 

@i in s i c i 4 f 3 fejgv*fcx^>$rjca3W*, *i 

b c c -9 y&)]/MZ:x.y?-y?L, •£t>KJr-A-3Ly?-y>f*;1rs 

[0 0 5 8] 

•fr^^l/fcl/Ttt, S/U 3>»«±JCS8-fb2/y 3>Jf (KiP3nm) 
, $ e>JC^©SftS/U =2>/g_ttCgft* y*)\sM O nm) , bcc-# 

(If lOOnm) SrJlE&JgJfcUfctjOD&M^fc. bcc-;5!>^;H 

, lfi!Sl5 0TC, RFyUrx64mW/cm 2 t^ofc„ * fc, SiCl 4 
F 3 t©l^Xi:^fSNF 3 ©SfeSJtW: 1 5%T'&ofe„ 
[0 0 5 9] 

cii:«^$ti^ 0 fit, ISM tetfw*-x y ^>$ri$ra 

It^ofe. ^©itgUSt*. fcfcS i C 1 4 KE&3feUT7g/*<!S*lfc ; b 

©T?*>S£#;*.e>;ri5 0 *HJ6«T?ti, JliaUM (2) ~ (4) (Cit^TRF 
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[0 0 6 0] 

(6) h7>^^0Vg-I d #tt 

012 (A) , (B) *HJ6MIC^S h7>^^0Vg- I d4#-ffi&^ 
"To 012 (A) nft*;i/MOSFET0Vg-Id#tt^U EI 1 2 
(B) (i, pft*;i/MNSFET©Vg-Id#tt^t 0 M#© h ^ > 

V\-T4x^^b^>^;i/JS (J^J¥3 0 nm) % b c c - # > $ JVM (BUS 1 
OOnm) , &£.T$*Vv7m£ (DMit* y * KM (If 3 0nm) (DflUS 

m&zm-tZo £t~. nft^ji/MosFETt'it v - h mmm t u t mmit 

lZ£-DTB&.t<tltc.Mit*sVziym (mm 2. 9nm) fe^fOT^S. p^** 
;i/MN S F ETT-lt >f- hJfilSj&fc Lt7>^-7-7;i/J>#H^©M 
I^7X7C VD-e^StlfcS-ffcS/U =2>J1 (1JI3. 55nm) 
So £©£fc£'yn>»<B*ttBMfcI!!J* (EOT) ft, 1. 7 5nml?»5. 
[0 0 6 1] 

Ell 2 (A), (B) pft^;i/MNSFETfcJ:t;nft^;i/MOS 

[0 0 6 2] 

(7) h7>^^fflt7t»tt 

_LSB (6) V g - I d M5£ (CM V^£|H— © Pf^*;i/MN 

«&&j*u Mffttt?^ ( [l n (- i n (i - f) ) ] -e#e,4x*w 

>f > h ©MN s FETlcov\T^*i-?;ri#:7«ifc&:fc«>fc 0 
[0 0 6 3] 

013^f>, *i»MNSFETIl *-7nmV>\Zh'D%tfM&>T'pt£< 
[0 0 6 4] 
[0 0 6 5] 

17 ffi!2#2 0 0 3 - 3 0 4 7 0 6 8 
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£ Wiit is U n y M £ tc *f b T ft 5B#* J* £#S3£#T'£fcVN-££ fegg L 
[0 0 6 6] 

[0 0 6 7] 

Z.£tf-Z%Z> 0 

[0 0 6 8] 

[ia®offi#^m^] 

[0 1 ] *mma>i&m\z$kz>$mijmz.i: ^m^n^^mi^mm^-tm 

®0 O 

[0 3] *^ffi<Z)^ffiK:^s^##SIS©»jt^^S:^"rWrli0. 

[04 ] *mte<DmmK&&¥m<*mm<Dmtt&tzifc'tmmm. 
[0 7] ^vryyjt?x<Dmf&£mmi££<Dm&itm?mo 
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